IGF-I induced phosphorylation of S6K1 and 4E-BP1 in heart is impaired by acute alcohol intoxication.
The purpose of the present study was to determine whether acute alcohol (EtOH) intoxication impairs the signal transduction pathway used to coordinate insulin-like growth factor (IGF)-I stimulation of myocardial protein synthesis. Rats were injected intraperitoneally with EtOH or saline. After 2.5 h, IGF-I or saline was injected intravenously and the heart was excised at 2 min or 20 min. Additional rats were pretreated with RU486 or tumor necrosis factor (TNF) binding protein (BP) to assess the importance of elevations in glucocorticoids or TNF, respectively, as endogenous modulators of IGF-I signal transduction. EtOH did not alter the total amount or tyrosine phosphorylation of the IGF-I receptor, IRS-1 or PKB under basal or IGF-stimulated conditions. However, EtOH attenuated the ability of IGF-I to phosphorylate ribosomal S6 kinase (S6K)-1 on residues T389 ( approximately 62%) and T421/S424 ( approximately 40%), and also reduced ribosomal protein S6 phosphorylation. Under basal conditions, EtOH altered the distribution of eukaryotic initiation factor (eIF) 4E, as evidenced by a decreased amount of the active eIF4E.eIF4G complex (53%), an increased amount of inactive eIF4E.4E-BP1 complex ( approximately 3-fold), and decreased phosphorylation of 4E-BP1 (56%). EtOH also impaired the ability of IGF-I to reverse the above-mentioned changes in the eIF4E system. Pretreatment of rats with RU486 or TNFBP was unable to attenuate the EtOH-induced changes in either eIF4E distribution or the phosphorylation state of 4E-BP1, S6K1 or S6. These data indicate that acute EtOH intoxication alters selected aspects of translational control in the heart under basal conditions. Furthermore, despite appropriate stimulation of IGF-I receptor, IRS-1 and PKB, EtOH impairs IGF-I signaling via S6K1 and 4E-BP1 pathways, and this defect is regulated in a glucocorticoid- and TNF-independent manner. This IGF-I resistance may represent a participating mechanism by which alcohol limits protein synthesis in heart.